Readmissions potentially preventable hospitalizations skilled nursing facility root cause analysis a b s t r a c t Background: Close to 1 in 5 patients admitted to a skilled nursing facility (SNF) are readmitted to the acute hospital within 30 days, and a substantial percentage are readmitted within 2 days of the SNF admission. These rapid returns to the hospital may provide insights for improving care transitions between the acute hospital and the SNF. Objectives: To describe the characteristics of SNF to hospital transfers that occur within 48 hours and 30 days of SNF admission based on root cause analyses (RCAs) performed by SNF staff, and identify potential areas of focus for improving transitions between hospitals and SNFs. Design: Trained staff from SNFs enrolled in a randomized, controlled clinical trial of the INTERACT (Interventions to Reduce Acute Care Transfers) quality improvement program performed retrospective RCAs on hospital transfers during a 12-month implementation period. Setting: SNFs from across the United States. Participants: 64 of 88 SNFs randomized to the intervention group submitted RCAs. Interventions: SNFs were implementing the INTERACT quality improvement program. Measures: Data were abstracted from the INTERACT Quality Improvement (QI) tool, a structured, retrospective RCA on hospital transfers. Results: Among 4658 transfers for which data on the time between SNF admission and hospital transfer were available, 353 (8%) occurred within 48 hours of SNF admission, 524 (11%) 3 to 6 days after SNF admission, 1450 (31%) 7 to 29 days after SNF admission, and 2331 (50%) occurred 30 days or longer after admission. Comparisons between transfers that occurred within 48 hours and within 30 days of SNF admission to transfers that occurred 30 days or longer after SNF admission revealed several statistically significant differences between patient risk factors for transfer, symptoms and signs precipitating the transfers, and other characteristics of the transfers. Hospitalization in the last 30 days and year was significantly more common among those with rapid returns to the hospital. Shortness of breath was significantly more common among those transferred within 48 hours or 30 days, and falls, functional decline, suspected respiratory infection, and new urinary incontinence less common. SNF staff rated a higher proportion of transfers within 30 days versus 30 days or longer as potentially preventable (25.1% vs 21.5%, P ¼ .005). Case descriptions derived from the QI tools of transfers back to the hospital within 48 hours of SNF admission illustrate several factors underlying these rapid returns to the hospital.
Conclusion: RCAs on transfers back to the hospital shortly after SNF admission provide insights into strategies that both hospitals and SNFs can consider in collaborative efforts to reduce potentially avoidable hospital readmissions.
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Reducing 30-day hospital readmissions and emergency department (ED) visits is a major concern for skilled nursing facilities (SNFs) as well as hospitals. The inclusion of these events as short-stay quality measures by the Centers for Medicare & Medicaid Services (CMS) will provide additional incentives for SNFs to reduce potentially avoidable hospital transfers. SNFs are increasingly under pressure by hospitals to reduce 30-day readmissions because of financial penalties to hospitals for specific readmissions and high overall readmission rates. The growing number of patients in Medicare advantage plans, accountable care organizations, and bundled payment programs is increasing this pressure on SNFs to reduce not only hospital admissions but the high number of ED visits that may be preventable. 1e4 The SNF hospital readmission quality measure that will be implemented over the next few years will provide additional incentives for SNFs to reduce readmission rates. 5 The overall rate of 30-day hospital readmissions for conditions targeted in the Affordable Care Act has declined from 21.5% to 17.8% between 2007 and 2015. 6 Data from before 2010 suggest that the 30-day readmission rate from SNFs was approximately 23%. 7, 8 Although some health policy experts question the validity of 30-day hospital readmissions as a measure of quality, 6, 9 understanding factors that contribute to transfers to acute hospitals shortly after admission to an SNF can shed light on care transition problems that result in unnecessary and potentially avoidable hospitalizations and their associated complications and costs. 10, 11 Information transfer at the time of hospital discharge may be incomplete or lack critical details. 12 For this and many other reasons, several studies have in fact demonstrated that a substantial proportion of hospitalizations and ED visits in the SNF population are potentially avoidable. 6,13e17 Data from root cause analyses (RCAs) of close to 6000 hospital transfers selected for review by SNF staff during implementation of the INTERACT (Interventions to Reduce Acute Care Transfers) quality improvement program indicate that in retrospect, SNF staff considered approximately 23% of transfers potentially avoidable or preventable. 18, 19 Transfers back to the hospital that occur shortly after SNF admission may be associated with a higher incidence of potentially preventable care transition problems. The goal of this article is to describe root cause analyses (RCA) performed by SNF staff and identify clinical and other factors that are associated with transfers back to the hospital within 48 hours and within 30 days of SNF admission. These data will further inform efforts to reduce potentially avoidable hospital readmissions and ED visits and their associated complications and costs.
Methods
Similar to 2 previous reports, 19, 20 data presented herein are based on secondary analyses of data from a randomized, controlled trial of implementing the INTERACT quality improvement program involving 264 SNFs from across the United States. Details of the eligibility, recruitment, characteristics of the participating SNFs, and an overview of the RCA data can be found in a recent publication. 14 SNFs randomized to the immediate intervention group were provided training in completion of the INTERACT Quality Improvement (QI) tool, a structured, retrospective RCA of hospital transfers designed to be performed by SNF staff. 21, 22 The tool consists of checkboxes with specific items to facilitate summarizing the data, as well as spaces for narrative text. The tool asks a yes-no question at the end of the structured review, which was used as the basis for determining preventability of hospital transfer: "In retrospect, does your team think this transfer might have been prevented?" Participating SNFs were asked to perform RCAs on as many hospital transfers as they could and submit a minimum of 4 QI tools per week (assuming they had this many transfers). Trained facility-based staff, most of whom were serving as champions and co-champions for the project, completed the QI tools, which were deidentified, copied, and mailed to the project team at intervals of 3 to 4 months. Trained research assistants entered the QI tool data into a Microsoft Excel database for analyses.
Differences between transfers that occurred within 48 hours, within 6 days, within 30 days, and those that occurred longer than 30 days after SNF admission were examined in relation to presenting signs and symptoms, diagnostic testing, medical evaluation, interventions before transfer, and other factors by a series of chi-square tests. Within categories of characteristics in which multiple comparisons were made, a Bonferroni correction was considered in evaluating the P values.
A random sample of RCAs of transfers within 48 hours were reviewed in detail to identify cases that illustrate common reasons underlying the rapid transfer back to the hospital.
Results
During the 12-month implementation period, 4856 QI tools were received from 64 of the 71 SNFs that were actively participating in the immediate implementation group of the randomized trial. The mean and median number of QI tools submitted were 76 and 49, respectively, with an interquartile range of 30 to 106. Characteristics of these SNFs were reported in a previous article. 19 Among the QI tools submitted, 4658 (96%) had a completed section on the time since admission to the SNF before the hospital transfer. Among these 4658 transfers, 353 (8%) occurred within 48 hours of SNF admission, 524 (11%) 3 to 6 days after SNF admission, 1450 (31%) 7 to 29 days after SNF admission, and 2331 (50%) occurred 30 days or longer after admission. There were few significant differences between the characteristics of transfers that occurred less than 48 hours after SNF admission versus those that occurred 3 to 29 days after SNF admission. Similarly, there were few differences between the characteristics of transfers that occurred less than 1 week after SNF admission versus those that occurred 7 to 29 days after SNF admission (data not shown). Table 1 illustrates characteristics of transfers that occurred within 48 hours of SNF admission and transfers that occurred less than 30 days after SNF admission compared with characteristics of transfers that occurred 30 days or longer after admission to the SNF. The most common patient risk factors identified for transfer back to the hospital within 48 hours and 30 days were multiple active comorbidities (specific diagnoses were not documented on the QI tool), polypharmacy, congestive heart failure (CHF), and chronic obstructive pulmonary disease (COPD). Among these risk factors, polypharmacy was slightly but significantly more common among those transferred 30 days or longer after SNF admission than among those transferred after a shorter period of time; the same holds true for dementia. A diagnosis of cancer or a documented surgical complication was slightly but significantly more common among those transferred within 48 hours of admission and less than 30 days after admission than among those transferred 30 days or longer after SNF admission. The most common signs and symptoms associated with transfers among those transferred within 48 hours of admission were abnormal vital signs, altered mental status, shortness of breath, uncontrolled pain, and behavioral symptoms. Shortness of breath was more common among those transferred less than 30 days after SNF admission, whereas functional decline, suspected respiratory infection, and new onset of urinary incontinence were significantly more common among those transferred 30 days or longer after SNF admission. The most common abnormal test results associated with transfers within 48 hours and less than 30 days after SNF admission were pulse oximetry and anemia; only the latter was more common among those transferred less than 30 days after SNF admission versus 30 days or longer after SNF admission. Onsite (vs telephone) evaluation by a clinician was also more common among those transferred less than 30 days after SNF admission versus 30 days or longer after SNF admission, but there was no difference in day of the week or weekend versus weekday.
Several other characteristics were significantly more common among transfers that occurred shortly after SNF admission. For example, covering physicians (vs primary care physicians) more often ordered transfers within 48 hours; a higher proportion of patients transferred less than 48 hours and 30 days were admitted to the hospital (vs an ED visit with return to the SNF); and a higher proportion of transfers less than 30 days after SNF admission was rated as potentially preventable (25.1%) than that of transfers 30 days or longer after SNF admission (21.5%, P ¼ .005). Among transfers rated as preventable, the only opportunity for improvement identified by SNF staff that differed significantly between the groups was that staff more frequently recognized that the condition could have been managed in the SNF with available resources among transfers that occurred 30 days or longer after SNF admission (41%), compared with 31% among those transferred less than 30 days after SNF admission, and 25% among those transferred within 48 hours of SNF admission. Table 2 contains brief case descriptions that illustrate examples of reasons for transfer back to the hospital within 48 hours of admission, including clinical instability at the time of hospital discharge, rapid decompensation of an unstable medical condition, a possible error in information transfer, prematurely calling 911, and the probable need for a higher level of care than SNF at the time of hospital discharge.
Discussion
The data presented are among the first to describe in some detail the reasons and factors associated with transfers back to the hospital and readmissions that occur within a short time after SNF admission from the perspective of SNF staff. Although there were some significant differences in the characteristics of transfers that occurred within 48 hours and 30 days of SNF admission compared to transfers that occurred 30 days or longer after SNF admission, most were not strikingly different when considering the absolute magnitude of the differences. The data do, however, provide important insights into strategies that might improve care transitions and prevent some of these rapid returns to the hospital. The data are also consistent with and complement a recent study examining hospital readmissions from post-acute care that used administrative data in contrast to Factors for Hospital Admission, 9 comparisons were made. Thus, a significant P value with the correction would be less than or equal to .05/9 ¼ .0055.
x Answers were mutually exclusive; n's vary because not all items were answered on each QI tool. Bonferroni correction was not applied to these items. k n is only those rated as potentially preventable.
information gleaned from RCAs performed by SNF staff. 23 Although the methodology and selection of hospitalizations differed, in both studies almost exactly half of the returns to the hospital occurred within 30 days of SNF admission. In both the study by Burke and colleagues 8 and the current study, prior health care utilization, specifically recent hospitalization (in the previous 30 days and the last year in the present study, and in the last 6 months in the other study), were strongly associated with readmissions. Another message appears to be consistent between the 2 studies. It is clear from both the quantitative data and the selected case descriptions in the present study that clinical instability at the time of transition, especially among patients with conditions that can present with shortness of breath (eg, CHF, COPD, respiratory infection), is a common reason for rapid transfer back to the hospital and readmissions. This is consistent with data from other previous studies that demonstrated that these conditions are common precipitants of hospital admissions and readmissions from SNFs, and are frequently identified as potentially avoidable. 8,14e17 They are also consistent with other studies of readmissions that were not focused on the SNF setting. 23e25 Although multifactorial regression models may include multiple risk factors, and are the basis for the new CMS risk adjustment for the 30-day readmission quality measure, data suggest that it is not difficult to identify patients admitted to the SNF who are at highest risk for rapid returns to the hospital: a history of recent hospitalization(s), multiple active comorbidities, in particular those associated with shortness of breath, and clinical instability (as manifest by symptoms, vital signs, and/or lab values) should alert clinicians to the high risk of ED visits and/or readmission. Several strategies might be considered for these high-risk patients. First, more intensive monitoring of these patients during the first 48 hours to 7 days after SNF admission may help identify changes in condition early enough to intervene before hospital transfer is necessary. This might include more frequent routine vital signs (including weight in patients with CHF and pulse oximetry in patients at risk for hypoxia), having direct care staff and families complete the INTERACT Stop and Watch Early Warning Tool (or a similar tool) every shift (as opposed to reactively), and specific monitoring for common high-risk adverse events in this patient population, including volume depletion (for patients on diuretics and/or with poor oral intake), bleeding (for those on warfarin and other anticoagulants), and hypo-or hyperglycemia in diabetics. 26 In addition to these monitoring strategies, more frequent on-site clinician visits may be warranted during this time period. Teams of physicians and nurse practitioners have been shown to be effective in reducing hospitalizations and potentially avoidable hospitalizations in particular. 27e30 Increasing the number of visits during the first few days after SNF admission is analogous to the "front-loading" of inperson visits some home health agencies use in high-risk patients in efforts to reduce hospital readmissions. The use of "Extensivists" has also been described as a model to provide more continuity of care for high-risk patients that might be applied to assist with safer and more effective transitions from hospital to SNF. As the title of the article implies, many geriatricians will recognize this model as "back to the future." 31 In addition to increasing the number of primary care clinician visits, increasing availability of specialist consultation follow-ups by cardiologists, pulmonologists, and surgeons would be helpful in selected cases. Telemedicine is increasingly being used in the SNF setting and may be a feasible and cost-effective approach to increasing timely visits by both primary care clinicians and specialists, especially in more rural areas. 32, 33 Even in urban areas, telemedicine might be especially helpful in avoiding what are often uncomfortable and costly transportation of clinically unstable SNF patients to physician offices. As more specialists become involved in SNF care, close collaboration with experienced SNF clinicians should be encouraged in order to avoid unnecessary diagnostic and therapeutic interventions and reduce the risk of iatrogenic A 90-year-old with multiple comorbidities was admitted to the SNF on July 29 after a 10-day hospitalization with primary hospital diagnoses of interstitial lung disease and Clostridium difficile infection. The day after admission, a nursing assistant notified the licensed nurse that the patient was having difficulty breathing and had shortness of breath. Nursing evaluation revealed that in addition to breathing difficulty, the patient was lethargic and had a temperature of 101 F orally. The nurse called the covering physician who ordered transfer back to the hospital. The patient was readmitted. The staff rated this transfer as potentially preventable because they felt the patient had been discharged from the hospital prematurely in an unstable condition. Acute decompensation of unstable medical condition
An 83-year-old with multiple comorbidities was admitted to the SNF after hospitalization for CHF. Additional diagnoses included encephalopathy and deconditioning. The day after SNF admission, the patient was noted to be in acute respiratory distress with hypoxia and tachycardia. After evaluation by a nurse practitioner, the patient was transferred back to the hospital and readmitted. The transfer was rated as not preventable by SNF staff. Unstable medical condition with acute decompensation; possible error in transfer orders
An 80-year-old patient with dementia, history of epilepsy, and syncope was admitted to the SNF after hospitalization for COPD exacerbation. On the day of admission to the SNF, the patient was noted to have increasing shortness of breath with oxygen desaturation; cough; anxiety; and cold, pale skin. The patient was placed on oxygen and given a breathing treatment, but remained anxious and short of breath. The primary physician ordered transfer back to the hospital. The SNF staff rated this transfer as potentially preventable because the patient came back to the SNF without orders for oxygen. Discharge to higher level of care may have been indicated
A 92-year-old with CHF, multiple other comorbidities, and polypharmacy was transferred to the SNF after hospitalization for aspiration pneumonitis. On the day after SNF admission, the patient was noted to have increased congestion requiring respiratory therapy treatments. The patient was suctioned and was given alprazolam for anxiety. The patient had an enteral feeding tube and the rate was reduced. Although advance directives were reviewed, no changes were made. The family preferred hospital transfer. On the second day after SNF admission, her primary physician ordered transfer to a long-term acute care hospital (LTAC). SNF staff felt this transfer was not preventable, and that the patient should have been admitted to the LTAC sooner.
Complication of hospital procedure
An 85-year-old patient was admitted to the SNF after hospitalization for a fall with a fractured pelvis. A pacemaker was placed during the hospitalization. On the day of admission to the SNF, blood was noted in the dressing over the pacemaker. The dressing was changed multiple times, but the bleeding did not stop. The patient was sent to the ED and returned to the SNF the next day.
The transfer was rated as not preventable by SNF staff. SNF nursing staff called 911 when further evaluation may have been indicated
A 75-year-old with a history of CHF and other comorbidities was admitted to the SNF after a 4-day hospitalization for acute renal failure and a fall. On the day of SNF admission, the patient stated she was short of breath, anxious, and had chest pain. Despite these complaints, her vital signs were normal. She was given 0.5 mg of alprazolam and 911 was called. She was evaluated in the ED and sent back to the SNF. The staff rated this transfer as potentially preventable because they felt they had "jumped the gun" and called 911 before further evaluation and management in the facility had been considered.
adverse events from overtreatment, such as volume depletion and hypotension resulting in falls and related complications. 34 Another strategy that might help prevent rapid returns to the hospital is better predischarge evaluation of care needs of high-risk patients and matching those needs to the appropriate environment. Many hospitals have initiated enhanced discharge planning programs such as BOOST (Better Outcomes by Optimizing Safe Transitions) 35 and Project RED (Re-engineered Discharge). 36 The INTERACT Nursing Home Capabilities List can help educate hospital discharge planners and hospitalists about the capacity of specific SNFs to care for high-risk patients. 22 In addition, predischarge in-hospital evaluation by trained clinicians representing SNFs is used as a strategy to ensure safe transitions and discharge to appropriate levels of care. Many highrisk patients may be more appropriate for a long-term acute care hospital or an inpatient hospice than an SNF, as illustrated by one of the case descriptions in Table 2 . Cancer was a more common diagnosis among those transferred less than 30 days after admission (Table 1) . In a previous report based on these RCA data, as well as a recently published study of preventability and causes of readmissions of general medical patients, lack of discussion of goals of care was found to be an important factor in hospital readmissions. 19, 25 When such patients are admitted to the SNF when palliative care or hospice care may have been more appropriate, SNF staff should reevaluate advance directive status 37, 38 and take advantage of a variety of resources available to assist in this process. 22,39e44 Palliative care consultations have been shown to reduce hospital readmissions, both in the inpatient hospital setting 45 and when targeted to high-risk patients in the SNF setting. 46 Such consults should be encouraged when appropriate and available as an additional strategy to improve care and reduce unnecessary hospital transfers. A critical aspect of improving care transitions and reducing rapid returns to the hospital is timely transfer of accurate information that is critical to the care of high-risk patients in the first few days after SNF transfer. Suboptimal communication of such information can cause potentially preventable transfers, 12 as illustrated by one of the cases in Table 2 . Many tools are available to assist in interfacility communication. 22, 47, 48 Standards are evolving for electronic transmission of critical information in "continuing care documents," and the IMPACT (Improving Medicare Post-Acute Care Transformation) Act of 2014 has mandated uniform assessments and data elements to be collected at admission and discharge to SNFs and other post-acute care settings, which will be required by 2019. 49 Whatever standards are finalized as a result of the IMPACT Act, there should be no substitute for "warm handoffs" at the time of hospital discharge to an SNF that involve direct communication of time-sensitive information that is critical to the care of high-risk patients over the phone, through secure texting, or some other form of protected health information technology. Better communication and collaboration between SNFs and EDs is especially important and could prevent rapid transfers back to the ED from becoming admissions. Geriatric EDs are evolving 50 and multiple organizations have jointly issued guidelines for geriatric EDs. 51 Development of geriatric EDs with the availability of multidisciplinary evaluation and monitoring in an observation unit without hospital admission is an innovative approach to caring for high-risk patients during the first several days after discharge to an SNF. Finally, transfers of SNF patients back to the acute care hospital that occur within 48 hours, a week, or 30 days of SNF admission call for ongoing cross-setting RCAs to determine the most common factors associated with these transfers in a hospital and its affiliated SNFs. RCAs are best done in cross-setting teams, as data gathered in the hospital and SNF may complement each other and bring differing perspectives to the analyses. This was recently highlighted in a study in which hospital physicians used a structured RCA and SNF staff used the INTERACT QI tool to evaluate 120 readmissions to an academic medical center from several local SNFs that were participating in a CMS project that combined enhanced discharge planning, improved interfacility communication, and the INTERACT program in the participating SNFs (Vasilevskis E, Ouslander JG, Mixon AS, et al. Potentially avoidable readmissions of patients discharged to postacute care: Perspectives of hospital and skilled nursing facility staff. [submitted and under review]). Overall, 42 readmissions (35%) were determined to be potentially avoidable from either the hospital and/or the SNF perspective. Hospital physicians were more likely to rate readmissions as potentially avoidable (n ¼ 36, 30%) compared to the SNF staff (n ¼ 16, 13%). The hospital and SNF-based determinations agreed for 73% (n ¼ 88) and disagreed for 27% (n ¼ 32) of the readmissions. The most common source of disagreement (N ¼ 26) reflected readmissions where the hospital physician assessed a readmission as avoidable and the SNF deemed it non-avoidable. Even when there was agreement, different reasons were identified for the similar ratings between the care settings.
In summary, rapid transfer of patients discharged from the hospital to the SNF back to the hospital are common, and often occur in high risk patients who can be identified at the time of SNF admission and are often clinically unstable at the time of transfer. Many strategies implemented by SNFs, and others involving collaboration between SNFs and their affiliated hospitals can result in improved care and the prevention of unnecessary ED visits and hospital readmissions in this patient population.
